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Introduction
Although there is a considerable amount of literature on the effects of monetary policy on the real economy, only few consider the non-linearity and regime changes in the financial system. Turkish economy presents an interesting case to analyze the transmission when there is a regime change which leads non-linearity in the process. In recent decade Turkish economy has undergone major transformations since the financial crisis in 2001. Prior to the destructive financial crisis of 2001, pubic deficits and high real interest rates shaped an unstable financial system which let banks credit rationing, and credit channels were limited for households and small enterprises. Major reforms in government spending and in banking system have provided a stable growth in the postcrisis era. Also high growth rates around the globe and low interest rates in the advanced economies attracted substantial foreign capital to Turkey that increased the available funds and led low interest rates.
The effects of monetary policy on the real sector via bank lending and interest rate channels have been analyzed in various studies. Bernanke and Blinder (1988) using an expanded IS-LM framework to include the bank loans market find that monetary policy works partly by affecting the affecting the composition of bank assets. Bernanke and Blinder (1992) , Christiano, Eichenbaum and Evans (1998), Bayoumi and Morsink (2001) and Suzuki (2004) show the effects of monetary policy frameworks on the real economy for advanced countries. Recently, Krusec (2009) investigates the transmission of monetary policy shocks in the euro area after 1999 and finds restrictive monetary policy shocks to reduce inflation will be at a cost of depressing economic activity.
Regarding the time series application of monetary transmission channel in Turkey we find limited number of studies based on VAR model applications (Çiçek, 2005; Güloğlu and Orhan, 2008) . We find only one study (Başçı et al., 2007) analysing the monetary transmission by accounting for the change in the monetary policy regime after 2001.
They show that low and stable inflationary environment resulting from the implementation of structural reforms after the 2001 have increased the importance of interest rate and credit channels in Turkey compared to pre-crisis period.
The main weakness of the studies outlined above is that they have ignored the nonlinearity and the change in the relationship after the implementation of inflation targeting. Given the recent developments in terms of monetary and fiscal policies, it can be expected that there is also a regime change in the functioning of credit channel in the Turkish economy. This study attempts to fill this gap in the literature by examining the credit transmission channel with a Threshold Vector Autoregression (TVAR) model as a nonlinear estimation framework.
The rest of the paper is structured as follows. Our data are introduced in the following section. The empirical findings of the paper are presented in section three. Finally, the paper ends with concluding remarks.
Data
We use monthly data covering the period 1986:1-2010:11. The data are collected from the International Financial Statistics (IFS) Database of IMF. The vector of endogenous variables t Y is given as follows,
Where t lip represents industrial production used as a measure of economic activity. 1 In order to examine unit root properties of the data we conduct ADF and PP unit root tests. These tests suggest all variables are integrated of order one. We also applied Zivot and Andrews (1992) unit root test, which allows for one endogenous structural break in the series. This test rejects the null hypothesis of a unit root with a break for all variables. The tests are not reported but are available upon request.
Empirical Results
In order to examine credit channel in a nonlinear framework, we consider the following threshold VAR (TVAR) model (Balke, 2000) :
where t Y and t X are previously defined vector of endogenous and exogenous variables respectively. B and C are the parameter matrices of endogenous and exogenous variables which are allowed to vary across the high (Regime 1) and the low inflation <Insert Table 1 As expected, the response of industrial production to monetary variables is found to be negative in both regimes. In the low inflation regime a shock to monetary variables lead to increase in economic activity at first, this is especially the case for M1 shocks, then it started to decline as the period increases. On general, the positive interest rate shocks are found to be more contractionary compared to that of M1 as far as both regimes are considered. This suggests that interbank rate is more effective policy instrument in terms of affecting economic activity.
Responses to negative money shocks initially lead to increase in the prices in both regimes known as price puzzle in the literature (Sims, 1992) . The initial positive effect disappears after four months. The responses of prices to interest rate are strikingly different than the results of money shocks, indicating an asymmetric relationship between prices and interest rate in the high and the low inflation regimes. In the high inflation regime prices respond positively to interest rate shocks, whereas the responses turn into negative as economy moves to the low inflation regime.
<Insert Figure 3 The results for the responses to negative credit shocks are generally found as expected (see Figure 3) . A negative credit shock leads to a temporary decline in economic activity and lowers the prices. In contrast to the other responses, credit tightening turn out to have more impact on economic activity and prices in the low inflation regime. This is especially more evident when the two standard deviation shocks are taken into consideration. The difference between the responses of economic activity and prices under different inflationary environment underline the increasing importance of bank lending channel after the inflation targeting period. However, the effects of monetary shocks on credit volume remain very limited especially in the low inflation regime. Table 2 reports the Variance Decomposition results of the TVAR model. When the inflation falls below the threshold level interbank rate explains a significant portion of change in economic activities with 35.70%, however in the high inflation regime its explanatory power has decreased nearly by half to 18.62%. It has to be pointed out that interbank rate explains more on industrial production than M1 and also credits in both inflation regimes. This also corroborates the evidence obtained from response functions, interbank rate is still more effective policy tool compared to narrow money. Interbank rate still explains a considerable part of variation in the prices, however credits accounts more change than the other variables in the high inflation regime. The contribution of M1 remains low as in the variance decomposition results of industrial production.
Variance Decompositions
<Insert Table 2 The impacts of monetary variables on total credit volume in the banking system are found to be limited compared to that of prices and industrial production. Although we find that prices respond positively to interbank rate in the high inflation regime, the responses turn into negative as economy moves to the low inflation regime. This suggests that traditional interest rate channel is only the case for the post-inflation targeting period. This variable is also more effective monetary policy tool in terms of its impacts on economic activity in the both regimes. Therefore, the Central Bank of Turkey (CBRT) may able achieve the price stability through interest rate channel in the post-inflation targeting period at the expense of reducing the output. 
